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daytime (fig. 4), and the shutter opened for a frac.t.ion of a 
second, a.fter which the time-scnle device is wit1idr:iu-n 
(fi .5), leaving t.he camera cienr for the night’s record. 

h e  time to open t,lie shutber after sunset, and the t.ime 
to close it before sunrise in order t,o obtain t,lie nitlsiniuni 
length of record wit,liout fogging the film has been worked 
out as follows: An esnniination of esposures made by 
Mr. -4. J. Weed during preliuiinnrg t.rials of the inst.ru-. 
merit discloses that the films are fogged on full moonlight 
nights. but not to n sufficient esteiit to inipnir the record. 
I t  niuy t.lierefore be considered safe to open the shutter 
‘ust a t  the time twilight is eqiial to lull moonlight,. 
bxsurements niade by Thiessen I show bhat this occurs 
when t4lie sun is approsimat.ely 105 degrees below t.he 
horizon. Using t.lie formulii given in tlie sttine n.rt.icle, the 
t,ime ($Wi nieiiclim time) a t  Chicago when twilight 
is equal to full nioonliglit has been coniput.etl as 
follows: 
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!f?iine 1 0 7 i e ~  the sun’s altitude i s  -10’ SO’ at C‘hic.ccgo. 
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Paluahle suggestions and nssiptance in designing and 
constructin t,he device have been given bv hlessrs. S. P. 
Fergusson, %. N. Covert,, A. J. Weed, ,Julius J. Mtirtin, 
and others of the Instrument Dirision force. 

Working drawings niay be obtained a t  actual cost of 
blue rints by application addressed to Chief of t-he 
Weat P ier Bureau. 

1 Gimbal1 Herbert H The Duration and Intennlty of Twllight. MONTHLY WEATHER 
REVIEW, vhl. 44;Noveiiber, 1916, p. 614-620. 

‘THE DURATION OF MOONLIGHT. 

[Ropdnted from Neteorologiral Office Circular No IS., Nov. 26, 1917, pp. 3-4.1 

Prof. Alesxnder hfc..klio, director of the Blue Hill 
Observatory, has forwarded a specimen of a iiioonliglit 
record obtained :it the ohserratory by inems of o Canip- 
hell-Stokes sunshine-recorcler and a stri of photographic 

rec.orc1 is colored uniformly gray by direct moonlight 
but along the center runs a blwk line, about 1 niillinieter 
wide, which represents the effect of the moonlioht which 
is focussecl 11-y the M I  of the recorder upon t%e mper. 
This line is analogous to the burnt records caused + )y the 
sun, with tlie difference that the moonlight record is pro- 
duced by the short a.c.tinic li lit riiys from tlie nioon, 

sun. This moonlight recorder thus fintls its esact cou~i- 
tei ,art in the Jordan sunshine recorder. 

6ertain precautions will be necessary for the successful 
use of the Csmphell-Stokes instrument as a moonlight 
recorder. 

( 1  ) The nppro1)riat.e groove must be found for the day 
in question from tthe table of nioon’s declination in the 
Nautical A1ninna.c or in IVhituker’s A1nia.na.c. The suni- 
mer groove is to be used when the moon’s dec.lination is 
greater than 9”N., the winter aroove when it is greater 
thnn ~DS. ,  nncl the equinoctiaf groo\-e for intemeiliate 
declinations. As the nioon passes throu h n complete 
cycle in ileclin.zticm oncc in a lunar niont B 1, whereas the 
sun passes through its c.ycle once a year, changes of tlie 
nioon’s cleclinntion n.re very rapid, and care will be re- 
quired to chnnge the groore when necessary. The range 
uf the moon’s declinhon is somewhat great,er than that 
of the sun, but t,lie ordinary sunsli.ine recorder u-ould 
probably just serre to obtain a coniplet~e set of moonlight 
records. 

c2) The sensitive paper must be inserted not earlier 
t h n  an hour after sunset nnd renioved not Inter tlittn an 
hour before sunrise ; otherwise it will be completely fogged 
by daylight. 

( 3 )  The meridian position of tlie record niny be incli- 
cated on the paper before it is renioved from the roove 
by making a 1)ric.k opposite the “noon ” ninrk of t 4 ie re- 
corder. The time c.orresponding with this mark is the 
“Hour of iiioon’s southing,” and is given in the M. 0. 
Calendar. 

(4) The time scale of the nioonlight recorder is a shade 
less open than that of the sun recorder, owing to the 
nioonJs niot,ion in right ascension. If the length of the 
trace is measured on the sc,ale lrovided for sunshine, the 

to t’he ineiisurenient. 
The .observer who is interested in astronomy and the 

t1ieor.y of the sunshine recorder will find in the use of his 
instiuruent as a moonlight recorder a very interesting 
and instructive esercise. If the recorder were used es- 
elusively for moonlight recording the ea.rly rising entailed 
in summer by the necessity of removing the nioonlight 
re.cord before daybreak could be avoided by arranging 
for a suitihle light-tight drop cover to be released at a 
pre-determined hour through the agency of an alarrn clock. 

gaslight develo ling pa )er cut to fit t g e grooye of the 
recorder suital, \ h  e for t e occasion. The whole of the 

, 

while the sun record is due to t f ie long hea.t rays from t.he 

duration of moonlight inxy be 1 ound by adding 3 per cent 


